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Abstract 
Emerging technologies require teachers to develop their PCK with technology. The aim of this study is to investigate the 
development of physics student teachers’ PCK with technology through designing teaching activities with web 2.0 tools. Data 
were gathered through a survey of open-ended questions and teaching activities designed by student teachers. Participants were 
20 fourth grade prospective physics student teachers who took the course, “Technology-Assisted Physics Teaching”, in the spring 
term of 2011. The course consisted of 14 three-hour lectures and laboratories about using web 2.0 technologies in teaching 
physics. Information about web 2.0 technologies was provided and student teachers were asked to design activities as pairs and 
share and discuss them with other groups, under the guidance of the lecturer. Data from the survey were analysed using inductive 
content analysis and student teachers’ products were analysed using criteria of assessing ICT-TPCK. Findings revealed that most 
of the participants selected groups and blogs as platforms for sharing and discussing. Only six participants proposed wikis for 
students to establish wikis as dissemination of their work. Student teachers declared some advantages of web 2.0 technologies: 
their usage in and out of school, students’ active participation in learning process, opportunity to share information and ideas and 
collaboration. They also stressed that these tools supports student-centric learning activities and students take the responsibility of 
their own learning. However, it is concluded that student teachers did not have a clear idea or methodology how to integrate web 
2.0 technologies into teaching physics. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Technologic developments have leaded to many changes in our lives; the way we work, study, play, communicate 
(Pachler, 2001). Newly emerging types of educational technology require teachers to change the ways and tools they 
use in their teaching. This is not just for the sake of technology, but to prepare more effective teaching and learning 
environments for students. Information and Communications Technology (ICT) has the potential to promote 
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learning when appropriately integrated into teaching and learning process (Angeli and Valanides, 2009). However, 
teachers need to know about how to exploit the potential of ICT in teaching and learning of content. Teachers should 
be ready for the emerging issues ICT brought up and deal with the issues on behalf of their roles in the integration 
process of ICT into teaching and learning. In recent years Web 2.0 tools were broadly used as collaborative 
environments, which also have potential to be used in teaching and learning.  
Moreover, the prevalence of information technologies in classrooms today requires teachers to develop an 
understanding of how technology relates to pedagogy and content (Koehler and Mishra, 2005). That is, technology 
can help us achieve to teach certain contents with a sound pedagogy, which also requires teachers to develop a 
complex of new knowledge. As many scholars express, the main issue of the current initial teacher education 
programmes is knowledge domains (Shulman, 1986, 1987; Grossman, 1990; Cochran et al., 1993; Koehler and 
Mishra, 2005; Angeli and Valanides, 2009). Current use and access to ICT in schools require teachers to develop 
their knowledge of educational uses of ICT.  of PCK, for successful integration of 
technology into teaching and learning, Mishra and Koehler (2006:1029) defined a new complex of teacher 
knowledge, Technological Pedagogical Content Knowledge (TPCK), as follows: 
h technology and requires an understanding of the representation of 
concepts using technologies; pedagogical techniques that use technologies in constructive ways to teach 
content; knowledge of what makes concepts difficult or easy to learn and how technology can help redress 
epistemology; and knowledge of how technologies can be used to build on existing knowledge and to develop 
new epistemologies or strengthen  
Thus, PCK with technology represents a new understanding of the complex relationships among content, 
pedagogy and technology (Mishra and Koehler, 2006; Jang and Chen, 2010), including an understanding to develop 
appropriate, context-specific strategies and representations (Mishra and Koehler, 2006). Web 2.0 as an emerging 
educational technology facilitates collaborative learning in a teaching and learning environment that extends over 
time and distance (Mindel and Verma, 2006). Of the web 2.0 tools, a wiki is a web-based hypertext system which 
supports community-oriented authoring in order to rapidly and collaboratively build the content (Shih, Tseng and 
Yang, 2008), that is an editable website. Wikis have been considered as one of a number of new and powerful forms 
and Ng, 2007:210). 
Through wiki everyone can contribute by adding, changing or commenting on the content, supporting learners to 
develop the resources and skills for lifelong learning and allowing social construction of knowledge since it 
promotes collaborative and cooperative learning activities (Mindel and Verma, 2006; Choy and Ng, 2007; Shih et 
al., 2008) . A blog (weblog) on the other hand is a web site that contains dated entries in reverse chronological order 
(most recent first) about a particular topic (Godwin-Jones, 2003; Williams and Jacobs, 2004). Using blogs in 
education helps students develop their skills in critical thinking and argument creation and increases student 
interactivity and level of intellectual exchange (Williams and Jacobs, 2004). Current literature, even though a clear 
methodology of effective use of web 2.0 tools has not been highlighted, asserts that web 2.0 tools can be a valuable 
and effective tool in teaching and learning activities in every subject areas (Williams and Jacobs, 2004; Mindel and 
Verma, 2006; Choy and Ng, 2007; Shih et al., 2008). However, as Mindel and Verma (2006) put it, supporting and 
ul integration of these tools into teaching and learning activities.  
teaching/learning activities. Answers were sought to the questions; 1- Which tool(s) was selected by the participants 
in their designed activities? 2- What is their reason(s) for selecting certain tool in their designed activities? 
 
2. Methodology 
The participants of this particular case study consist of 20 prospective physics teachers who took an elective 
course, Technology Assisted Physics Education, throughout 14 weeks in the spring term of 2011. Throughout the 
course they were informed about different social networks and web 2.0 tools as an initiative and later in the course 
they were asked to design teaching/learning activities for secondary physics students with these emerging 
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educational technologies. The participants worked in groups of two or three throughout the course. Before the 
course none of the participants have had experiences with any web 2.0 tools-wikis and blogs. 
Data were gathered through a survey of open-ended questions and teaching/learning activities about renewable 
and non designed by each participant individually at the end of the semester. At the end 
of the course the participants were asked to design activities without any help from others and sources, and then the 
survey about their designed activities was administered. Data from the survey were analysed using inductive content 
analysis and deductively using criteria of assessing ICT-TPCK.   
3. Findings 
Table 1 illustrates ies. Data in the Table 1 were 
gathered thorough teaching/learning activities designed by the participating student teachers. It should be stressed 
here that the subject, non -
known by the participants as it is tested throughout the course and proved to be true, thus selected purposefully as it 
is well-understood by the participants. t matter knowledge was assumed as a constant for 
each student teacher. 
 
Tabl  
 
(*): frequency of student teachers 
 
All activities designed by the participants were student-centric. Student teachers generally gave directives in the 
designed activities, Data from the designed 
activities revealed that the participating student teachers generally selected wikis (6) and blogs (10) as platforms for 
teaching and learning the given topic. Four student teachers preferred to use only facebook groups rather than wikis 
and blogs in their designed activities. Four student teachers, on the other hand, preferred using both wikis and blogs 
together as teaching/learning platform. Data also showed that student teachers also incorporated some general ICT 
tools into their designed activities, such as videos, animations and the Internet. Student teachers identified texts, 
videos, and animations as representations for transforming the content as it is seen in the second column of Table 1. 
What they have proposed in the activities was to make students search from the Internet, observe animations and 
videos and create their own texts for their wikis and/or blogs. The third column represents student teachers proposed 
teaching/learning strategies, mainly reading and writing to learn, sharing ideas and discussing over the artifacts and 
topic. In the last column, student teachers have proposed individual, collaborative or group study to form their wikis 
 
Identification of 
representations for 
transforming content (*) 
Identification of teaching strategies 
(*) 
Identification of appropriate strategies 
for the infusion of technology in the 
classroom (*) 
 
WIKIS Creating a text (6) 
Writing to learn (6) 
Sharing ideas (4) 
 
Creating wiki pages individually or 
collaboratively (5)  
Fostering collaboration (4) 
 
BLOGS 
Creating a text (6) 
Sharing videos, animations (2) 
Visualizing (1) 
 
Sharing ideas and discussing (8) 
Writing to learn (7) 
Answering questions posed by the 
teacher (3) 
1) 
Creating blogs individually (9) 
Creating group blogs (3) 
Fostering collaboration (2) 
 
FACEBOOK 
GROUPS 
Sharing videos,  photos, texts (4) 
Making a comment in facebook 
(1) 
Sharing ideas and discussing (13) 
Peer feedback (3) 
 
Fostering collaboration (8) 
Inquire through videos and animations (1) 
Creating a group (1) 
GENERAL 
ICT TOOLS 
(video, 
animations, the 
internet) 
Observing videos (4) 
Observing animations (2) 
Doing research  and reading to learn 
from the Internet (10) 
Researching, sharing and comparing 
information (2) 
 
Researching from the net (4) 
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or blogs from the information they gathered from the Internet, videos and animations in and out of school as 
strategies for the infusion of technology. 
, 
representing the data from the survey.   
 
Table 2.  
 
(*): frequency of student teachers 
 
Student teachers declare that wiki provides students with opportunity to disseminate their works (6), fosters 
collaboration (4), and can be used as information source (1). Those who selected blogs stressed that students can 
evaluate their own and peers works through sharing and discussing (5) and become active learners responsible for 
their own learning (4). They also stressed that blogs provide students with opportunity to disseminate their works 
and share them with their peers (4), are teaching or learning tools in and also out of classroom (4), and fosters 
collaboration (3). Only one student teacher declared that blogs help students develop communication skills.  
Data revealed that student teachers think that as a commonly used tool (4) facebook could be a useful platform 
for teaching and learning purposes (3), and it provides students with the opportunity to discuss over videos and 
topics being studied (7), fostering collaboration (5).  Some participants stressed that students can evaluate their own 
and peers works and reflect on their artifacts (2), make students active (1) and ease communication (1). Student 
teachers also define the roles of the Internet as easy accessing to information sources (8) and a tool that arouse 
student interest and motivate them (4). Some student teachers point out that videos and animations also arouse 
student interest and motivate them (4) and make things concrete to be understood (2). 
4. Discussions and Conclusions 
This particular case study examines prospective physics student . Mindel 
and Verma (2006) pointed out that these tools facilitate cognitive information processing of learning. Findings also 
revealed that student teachers value web 2.0 tools as a medium for teaching and learning physics within 
constructivist strategies. The participants stressed that web 2.0 tools make student active and to be responsible for 
their own learning.  Moreover, Wheeler et al. (2008) assert that wikis provide teachers with extending students skills 
on evaluating information critically, working independently and being creative. Cole (2009), on the other hand, 
Tools Reasons for selection of the tool (*) 
 
WIKI 
-gives opportunity to students to disseminate their works (6) 
-fosters collaboration (4) 
-provides correct information for students as information source (1) 
 
BLOG 
 
-evaluate their own and peers works through sharing and discussing (5)  
-provides opportunity for students to be responsible for their own learning as active participants (4) 
-provides opportunity for disseminating and sharing works done with their peers (4)   
-provides opportunities to teach and learn beyond the classroom (4) 
-fosters collaboration  (3) 
-can be used for multi-purposes (1) 
-develops communication skills (1) 
 
FACEBOOK  
 
 
-discuss over videos and topics being studied (7) 
-fosters collaboration  (5) 
-is a  commonly used tool (4) 
-using facebook in teaching/learning makes this platform a useful learning environment (3)  
-provides students with the opportunity to evaluate their own and peers works and reflect on their artifacts (2) 
-provides opportunity for students to be responsible for their own learning as active participants (1) 
-ease communication (1) 
GENERAL 
ICT TOOLS 
(1video, 
2animations, 
3the internet) 
-3is a tool which allows students to easy-access to information sources (8) 
-1, 2, 3arouses student interest and motivate them (4) 
-1,2makes things concrete or easy to grasp (2) 
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makes emphasis on poorly designed and supported integration of a wiki into existing teaching formats, which may 
result in a failure.   
Findings also revealed that the participants emphasized on some collaborative tasks as teaching strategies such as 
sharing, discussing and writing, and identified strategies for the infusion of the technology which also requires 
collaboration. This result supports some scholars  extra emphasis on the collaborative practices of web 2.0 tools in 
teaching and learning (Williams and Jacobs, 2004; Parker and Chao, 2007; Wheeler et al., 2008). Student teachers 
also proposed to use wikis and blogs together to share and discuss alongside with some other ICT tools that provide 
information about the topic being studied. Churchill (2009) acknowledges this type of use. Another crucial 
advantages and thus reasons for the participants to select these tools was that they also extend learning beyond 
classroom context, overcoming time and physical constraints and give students an opportunity to disseminate their 
works. 
In conclusion, student teachers developed their technical and pedagogical knowledge of using web 2.0 tools in 
education and developed an understanding of how to integrate web 2.0 tools into teaching and learning activities in 
physics after the course they have taken. However, their PCK with web 2.0 tools were very tentative and require 
actual teaching practices with these tools.  
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